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(54) SYNCHRONOUS TYPE SEMICONDUCTOR STORAGE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce current 
consumption in a clock buffer by operating a 
clock buffer with first drive power when a self 
refresh enable signal is inactivated, and a clock 
enable signal is activated and operating it with 
second drive power smaller than the first drive 
power when the clock enable signal is inactivated. 

SOLUTION: When the clock enable signal CKE is 
an L level, a synchronous DRAM becomes a 
power down mode. At this time, a signal /CKEP 
becomes an H level, and the self refresh enable 
signal SRE becomes the L level, and an inverter 
constituted of P, N channel MOS transistors LPT, 
LNT with large size and more power consumption 
are stopped, and the inverter constituted of the P, 
N channel MOS transistors SPT, SNT with small 
size and less power consumption is operated. 
Thus, the current consumption in the clock buffer 

CB is reduced by the current consumption much by the transistors SPT, SNT. 
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7 y y zl -i rivm^- sre i,zm& lx * y/* y 

•fh. P^^^)vmoshyy : Jx9SPT\t. P^-v 

U Pf-v^PMOS h^yy^^swp 2<r>Y\s>( y 

D7?ifExt. CLKSrSft*. Nf-^r^MOS 
h7yy*X^SWNl(l ftflS— HOUTtNft* 
/1/MOSbyyy^^LNTOHW y fc wiaKsae^ 

y-fh. Nft*MOSh7/y'X^LNTIi N^- 

-v^;nwo s h5yy^^ sntJ: 0 v^^f X£ 

^L. Nf+^.;l/MOS h7yyX^SWN 1 <7)V— X 

turns -FGNDtnmizmmzti. r-htztm? 

Q-yy'ft-f-Ext . CLKar^tt*. N^-V^/HVIOS 
h7yy'X^SWN2(i, tb^y-KOUT^Nf-^^- 
/HVIOS byyi/X? SNTiOHU-f VtcO^tCjg^^ 

ft. yrt-?2 2frt><7>\x,j}mmzmg\^x*y/* 

t*wo s h v y^x^ lnt J: o Jj'h^ vnf>f 
tm&s-FGND tnmiztgmzti. y-h&w? 

D-yy'fl-f-Ext . CLKa-^ttl). ^fWN*-^2 1 
li, CKEPCyl^HISSl l*^<oaj7jft^"/CKEP 
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aj^y-KouTomESrRte-rs. <f>7W2 3a» 

&tf>ffl:fi#?o.yyV\>:7yfI#BUFCLK£#£,. 
[00 3 2] rt«?o-y?#6£|g»i 3«. ?u.yy*A 

•y7rlS-9BUFCLKtcjE»LTrt*^a-y^fl|-^i 
nt. CLK£fS4r$-.&. 

[0033] mz, UJKDJ: 5te«l£$*ifc5'y*n-*- 
XDRAMiOBftOV^, (a)a«*-h\ (b) 
>t!7— ^V*— K, *JiV (c ) WJ7W7yj. 

[0034] ( a ) SMS*- F 

H2§r#s§LT. y*OyyM *-://Wl#CKE#HU 

[0 0 3 5] Z.cr>t%. CKEPCffe±.t3SSl 1*»4>«0 

T. 7HWA'.y7Tl 24>^777AB0-ABn 

SWP lfcir/Nf^^/HWOSh^yy'X^SWN 1 
ii:*yk:3:&. U^T^ Pft^MOSh5yy 
X^- L PTii il/Nf + ^MO S h 7 yy'X^ L N T 
bX-mf&ZtlhJ >J<-?(,z£ -oXKU? a.-y y-ff-^E 
xt. CLKtfK&ZtlXftjlS-FOUTiZliiJlZtL 

[0036] ifc. >J 7 1/ -y -f ^-T/I/ff-f- 

SRE(iL^/Ut=5:^ 0 CLixtCi^T. P?-**/VM 
OSh7yy^ SWP2fcJ:tfN^^;HVIOS h5 
yyX^ SWN2i±;*yfc$-.&. LfctfoT, P?-** 
^MO S h 9 yyX^- S P Ti5 itXN^-^/UMO S h 

. 7 y y'x? s n T t x-m&Z fih A y/<- ? iz x -o x £> 

^gPy-o-yy-fl^Ext. CLK#R&§ftT£iJ7jy- 

[00 37] dcoid^, j!?TE-FT-!2. P^-y*/V 
MOS>7yy^7'LPT, Nf-¥*/VMOS Y"7>i? 
X 9 L N TT-ffiJfc $ 9 1 P f-t */HM O S 

h^yy^SPT, N^-+jt-;HVIOS h^VyX^S 
N TT'M £ yA- y* i (C i o T ? a -y ? ft 
#Ext. CLK^'Rte$^Tai73y-KOUT^ai73 
SfU Clix*M>' J 'N--^2 3^J:-5TRe$ixTyD.y 

^A- 7 7rifBUFCLKt LTHJ7j£ix-s> . 

n-y^.y^rft^BUFCLKt^LTfl^n-y 
y-f££®B&l 3tCi:oT^^Q-yi?fi-§-i nt. CL 

[0 0 38] (b ) ^-V-^^-H 

^yry-O^XDRAMJi^y-^T/y*- 

[0039] CWt^ CKEPC^HJSl 1*^0 
aj73fi^-/CKE PCteHl^/l-t&D, 7KWA' 7 



77l2+^'77rAB0-ABnliMtl). * 

Pft^l/MOS h7yyX?SWP lfcit/N^- 
+ +MOS h7yyX^SWN lli:^-7l:^r^/i46, 
P-?-Y*/yMOS h7yyX?LPT, N^-v^/HVIO 

[0040] — £\ U 7 1/ -v v i-f *-77Wi-5§- 
SREIiLl/^/K'fcS^. P^-v*/VMO§ F?y 
y^SWP2felOTft^MOSh7yy'X^S 
W^fcttytcSrS. Lit^oT. Pf+^/l/MOSh 
7yy'X^SPT, Nf-V^HVIOS h^yiy'X^SN 
TTlfj£ $ tl & 4 V) n*- ? J: o T JWW y* a >y ? ft"?- E 
xt. CLK3&»RRS^tTaj*y— HOUTfc:aj*$ 
it. Z.td$4Vrt—?23\ l z&^xm3&£KX J 7xi"/9 
A 'V 7 T m^r B U F C L K t LT ft 73 $ tlh * 

[0041] ftSffy-U-y 1 3(4. ff-^/CK 

E P C **H VOUnmttoU? D7?g§int. C L 

[0042] y* □ y yM *-70Hl-f-C KER 
*^Hl/\/W:5rl,i:A-7-^ y*- F#mT-$-& . 
d tLfc#o Tft^/C KEPCA«H U"</y#> L 

[0043] ZCOX d fc, JV7—jT*7>^— KTii, "f 
-f v\ -r^-feMS^sSo^-v^P^-v^nvio 

Sh7yy^^LPTfcj;t/Nf+^MOSh7yy 

/]v& v \ -r^^^fiamSi^^rv •> P f -v */HW O S h 
vvisx? s PTfe Xifn^^)VMO s h 5 y s Jx? 

T, Pft*;HlIOS Y?yi/X-9LPT, Nf-r^/P 
MOSh5 y^'x^ L NTt J: -l.?i»mgS7>y*a -y 
•y 7 r C B T'^Wgfi^fijiSixS . 

[0044] (c ) W^k'yyat-K • 
H4$r#^tT. ;D 7 7-f^-7;Kif-CKE. fi=T 
HL-XXho-rft-^/RAS. fcir/^iJT Hl/X^N 
'a-ym^/CAS-hm^z^^Mz^hh. y>? 
DfXD RAMIit^7 'J 7 y 7 ya^- K 

[0045] Z\<T>t%^ CKEPC%t[l]S§l 1*^60 
ajTJft-t/CKEPCtiHK/kt^rO. 7H1/^A'7 
7Tl2+<7)A'7 7rAB0-ABniiMn. ^ 

tz. p^-^^)vmos h?>i;x?SMVP lfcit/N^- 

^^•-yHVlOS h7yy^^SWN ltisj-^^STtife. 
Pft^MOS^yy^^LPT, Nf--v^/HVIO 
S h 7 y-JxtLNTX-ffifcZtlZ ?i±w±-r 

[0046] $ ^>^. t;U7 'J7I/7 ^i'f ^-y;Ht 
-f-SREJiHK/Ut^ri,^. Pft^;HMOSh7 
yy'X^SWP2joJ:i;Nf+^MOS h^y^'ArJ' 
SWN2«i^-7ic^rS. cittcio. Pf-v^-yyMOS 
h^y^X^SPT. Nft^MOSh7yy'X^S 
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NTTfij£$ix4 -i >J<-3> i>&±-t& . 
[0047] U^'->T. ^D7M77rCBIM 
lzW± U 7 a - y ?j< y y rft-f-B UF C LK(iai^j$ 
ii&v^ W;n.y?ii[5lSSl 3{i;i*jgC;?o-y 
?fl^int. CLKc7)^±^±-ri,. 
1 [004S]^n-y^-f ^.-7';Hi-^C KE^LK/l- 
H l^;M::3r 4 t -t)Vy ^l/'yy^- F#*f*T 

Wvy a-fS-f - SRE^H L l^/Ui; 0 MW; 

X/Hl-^C K E*«H U^tc^rr>fc*&^#JtLT . C 
KE*<HK;Ui:^oT*^0f^lSIt SRCiiSif££ 

[0049] dc^idtc. t^'J?!/^^- FT' 
7Kl/^A' 7 7r 1 2fcJ:^D7^77r cb 
liWikth. Ltzif-iX. T KWA'.y7r 1 2&i.Zf 

[0050] JilbO <k a ;<7)HiS«fS 1 J:fx 

;HWO S t- y L PTfc it/N^-v^/HVIO S h 

^CO^V^P^^A-MOS h^^^^SPTiJitX 
( Ni-^^MOShyy-JX^SNTt^mf. 

^SPTfeil^N^^/nyiOS h^y^^SNTT 

^yt-Ht^Ut, Pf--v*;HVtOS N5>-^^L 
PT, Nft^HVlOS h 7 ^v-'X^LNTfc: 

4. 

^J^-v 7r 1 2U\ CKEPC^IUSSl lt^h<7)HitS 

? Df^D R AM^^^^, ? O -y i?>S- -y 7 T W\-<^X 

j)J<-y 7tC-O^T £>. 7HWA' 7 7r 1 2h[Si«^ 
CKEPC^feHlKl l*»6*>aj*fi5^/CKEPCtC 
i o T ■We/ffjbWBHWS tl 4 . 

[0052] immeo&m2 1 ^<r>wmm&mm.2. 

CiSyy^nf^DRAMfl 01fc:^$:?l4:7D-y 
7r£fi|i.4. 

[00 53] 05 r#EfSL,T, I^DyM7 7 7 
(i, Pf+*^MOS Vy>zsX-?3 0 , 3 1iu Nf- 
^r*;l/MOSh7yy^^3 2, SWN 3 , SWN4, 
LNT1, SNTlfc, 4yj^—?33-35k%mz. 



4. 

[00 54] Pf^^MOSb5>'yx^3 0l^ « 
}gy-KVddtN^-r^HV[OSb7>->''X^3 2c7) 
F M OBHK:«Stt$ii. Fi>«i:tf F W 

H Pf+^HWOS hy>i/X? 3 >ti§ 

ns-FGNDtcomizmwizti. y-hizmmm&v 

ref£gtf4. Pf-Y>*/HWO S F yy ! JX? 3 1 

Sjgy-Fvddtai*y-FouTt<?5rawg^ 

7-'-F* s P^-v*;HV[OS hy> : Jx?3 0cr>¥ 
-hlzmmZtlh. AV)<>-?3 3\$. 01fc5j*3*L4 
CKEPCf&fcBS&l li^OSMf/CKEPC^ 
KK"f4. Nf+^;l/MOSh7yxX^SWN3(l 
ftjlS— F OUT t Nf+^/HJO S F y>~JXS> LN 

comtsm^zm^tx^yy^y-r^. n-*-**/h«o 

SF^^'X^LNTlii. Nft*/HWOSh5y-/ 
^SNTl £>9fc7C#Vv»MX$:3rL. Nf-r^M 
OS h7>-^'X^SWN3c7)y-Xtg^fey— KGND 

CLK$-Stt4„ ^A*-^3 4li. Hlfc^SilTt-t 
/U? 'J 7^*- K^ffiHISS 1 0*^<73-fe;P7 U 7 
l^-yv-i-f *-77m-tSRE2:R&-f4. Nf-**^ 
MOSh7yy'X^SWN4fl ft-ftS- F OUTi: N 
^^mos f^v^x^snticdfw yfccofS 
tcS8RS#U -f W?-* 3 4*^Offl7Jft-f-tJS?i : t-C 
^-^/^7i-4. Nf-v^/HVIO S b^yy^^SNT 
111 Nf-A-^HVIOSF^V^^LNTiO^/h^ 
V^-fXSr^t. Nf+^MOSh5yy'X^SWN 
4<^)V-Xi:^i6y-FGNDi:O^CjtM$ix, ^~ 
hC^Dy^IfExt. CLK^S{f4. 
-^3 5{i. SJTjy-FOUT^mE^iKtTyO'y 
y^' y7r<t%BUFCLKt LTffi*-T4. 
[ 0 0 5 5 ] mz. M±.<7)£ a ?D 7 y ^n' 

•y^r^ift^ol^T, (a)a^-F, ( b ) 
-^y^E-F, ^<tl^ (c ) ^7^71/7^- 

[0 0 56] (a)a^-F 

ms&(r>mm 1 1 . ;o 7 n *-77Pfi-§-c k e 

*<HU^;UcOi:#. ^>7n-KXDRAMU:}i?jPE— F 
^^t4. 

[0057] Cl<7)i:§. CKEPC?6±0|S§1 
ai7Jfi^/ C K E P c is i V&v y V y U y >- a ^~ 
X^-f-SREtiLP'^l-.fcSrO. Nft^MOSh 
y>iSX? SWN 3 tJit/SWN 4{i^VlC^r4. 

[00 58] Cl^l, Pf-^^/HVIOS 
3 0, 3 1. Nf^MOSh7^'X^32, LN 
Tl. SNT1 tT*^^>-F5 7-IlIK^««$fL4. 

£->x. ttj^v-FouTji. meiztjizti&zoiz^ 

^yD-y^fi-^-Ext. CLK^lEVrefJ; 
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3rft. ieoffl^jy-HOUTOifi^-f >-^-^3 5"CR 
K$fLT^n</^y\.y7rfi-f-BUFCLKi:^rS. $ 

UFCLKfc«?»LTrt«BJ^O.yj?f^|il»l 3(Cio 

[0 0 59] dcoiotc. Ift^-KTtt. Pf-v*;I/ 
MOSh7^'x;30, 3 1, Nf+*MOSh5 
Vy'X^3 2, LNT1. SNT 1 fc?4Ht&h.t * Is 
V b $ 7- i o t n 7 x t . CL 

K IzmW t X 7 O -y yV n* y 7 r ft-f-B U F C L K tfJfcJj 
Sftft. 

[00 60] (b ) vn'V— ^y^E-H 

mmn&m 1 k raawc , 7 a y 7 -r tvwi^-c k e 

**LW<JK7)i:#, -/y^DtXDRAMIiA , 7-r') 
[00 6 1 ] ZCObZ, CKEPCliHIKl 13&»4>C0 

[0062] — 7T, -fe/U7 i^i 4 *— 7VHi-*§- 

SREtiLl/^UT'^-S)^, Nf+^;HVIOSh7y 
y>X7 swn 4 ft . 

[0063] ZCO&M. Pf+^MOSh^y^^ 
30, 3 1, Nft^MOSh7yy'X^3 2, SN 

7?ifExt. CLK*q£J|WBEVr ef iDfcffiV^ 

<7)ftjjJ- KOU T«iW yy\'-^ 3 5 TRte^ ixT 
7o-y 7A-y 7 Tfl-^BUFCLK 2; =5rft. 

[00 64] SStttf>#!Rli:H«fc. F^SP^D-y 
7 HifclUSS 13{J. fl^/C KEPC^H \sKJWM\± 
nmv-yVm^i nt. CLK<0«^*ffihf ft; 

[0065] 7 O y 7 -f TVHI^C KER K/y 

*^Hi/\;w:^l,i:A-7-^yt- FAWTT ft . 
CliX^ff oTft-t/C K E P C#H U-K;^/i> L 

1 [0066] ZliOiotC, VN or 7— ^yt-Ktl±, P 
ft*MOSh7y^30, 3 1, Nf-^^WM 

•OSb5yyX^32, SNT1 fcTltj£$*l.ft#l'>' 
h5 5-HI»fc:J:->TiWP^o>y^<l^-Ext. CLK 
t,zmg t T 7" d -y 7 ^ < y 7 r fl-f- B U F C L K 7J $ 
ill.. LfctfoT. t^X^^V\ 
C7)^ V ^ N ^- -v *;HW OSh5y^^LNTlt:J:|,I 
Waivy*? o >y 7 A y 7 r TW#9«sii#{£M$*t 
ft. 

[00 67] (c)-t^7'J7!/7ya ; E-H 

2m<omm ltmmz. 70^7^*- yjum^c k 

E, ff7K^XhD-7'ff/RAS, fciZ/^jTK 
o-yfi-f-/C A S rfffl&flZ L K/WC^T ft 



i:, y y ? D fX D R AMIi-fe/P? >J 7 U -y y-A=E— H 

fc&ft. 

[0068] CKEPC^ESSl 1*>^<7D 

EiJ7Jfi#/CKEPC{i;HK/Pi:^rO, Nf^^M 
O S Y^Vi/X? SWN 3{i^"7tC^irft . 

[0069] £ h -fc/l/7 'j7l/7ya-< *-7VWl 
J §SREliHl><Jl>bZchfzlsb. Nft^HWOSh7 
> j/"7. 7 S WN 4 l±:* 7 fc=5rft . 

[0070] L^r* 4 -5 T , 7n7?A' 7 7rli^Cf 

V*. rt357u.y7fS£IIIS&l 3J2[*!3lS7o>y7fI 
-5f- i n t . C L KOf&££f?jt-r ft . 

[007 1 ] mmnrnmi tmmz, 7u>y?j*—y 

/Hi-f - CKER K;y*» H K/UcS: ft b *)V7 y 

71/ 7 ya ; t-l<*>lTtl.. 

[0 072] ^OidlC, •fe;U7'j7l/7yi ; 6-Kt 
(±, 7uv9J^y7r\,tW3kth. Lf:^t, 7o-y 

[ 0 0 7 3 ] J2Lb*>J: 3 fc, i<050tO«J|R2fc:J:ii 

MOSh^yy^^LNTU, IMX^/Jn;*^, 
&ttfB*Kfit<Dtj?& V">N-f--v */l/M OSh7yy^ 
SNTltSrKtt, ^V-^V^-HTii, Nf-v* 
/yMOSf 5^7,7 LNTltefPit-Tft. 

y^^LNTlCil, ilMSfcfr ?D 7 ^77T T« 

[0074] ^mm^titzmm^mMit-t^x^x' 
wmx'h ■? x mmw>% t cox-it* v •> t # *. h tih x- 
hi. *miv>$mit±siLt:WLw?itt< xnrnm* 

ivwmftx'n-r^xeigsiifiis&ixh z b wmmzti 
ft. 

[0075] 

[^hjco^^ ] » <7>%m<?> i -onmmizfe-o tzmmm^- 

0 *»o-fe;U7 "J 7 1/ -y is sl 4 ^-7';Hi-f-*^^S1t-C'ft 

ft b % % i nwmmjj <t o t /h$ v xm 2 ^ig«jffi7JT'!s 

f^tft ^ O y yV\"-y 7 T Sr^tt^^, 7 O -y 7 A y 7 

r t= i SMI^IS5^ffi»$ftft . 
[0076] itz. 7a-/7^-y7Tl<t. ?uy?-i* 
ttT2> ftfc^i&f^L, 7n-y7-f ^-7* 
/Hl*6^^ffittT*« t Sffib-TftlfS 1 tfD-f >^'-7 

/1-7 U 71/ y y-i-f *-7/lsm j ^tfim&X'h2> 

f^u ^7^71/7^^ ^— rivmmfim&x'foh 

b % W±~thm2 <7M yA- 7 £ «r-£trfc*> , 7 d v 7 

^-y^m^mm'&x'h o *»o-b^7 ^71/7^ 

*-7Vm-WE$SttT&ft tl,fi^yA-^ 
■WfflBWKKMf o y 7 A -y 7 r K J: ft fflRVH^ 
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[00 77] &tz. glltfM y;*-?lt. Wil<7)PJ-* 

tZ^fr, 3I2<7M yj^-fiz^ SSl^P^-^/HVIO 
S hyy : Jx?£ 9M^Vv»MX£3rt&SI2<7)P^- 
^^)VMOSYy> : JX-?t. Sl«Nf+*/HWOS 

*;HVIOS h5>S/X?fc. Jg3&J:t/ffS40;*-< -yf- 
h 5 >-i^:? y-n-y;/M *-7*/WiW 

2ftSttT'£> 0 #*0-te;P7 'J 7 V -y is a 4 *-77WtW 

^fe J: t^S 1 i?)N f ^ *;nw O S h 7 y y^^tO?gf 
*S8£#jW? n >y ? A y 7 r lei 4«S9MKfcWS«S<i 

+*;^Mos^7y^^'^:, *i*jj:ifii!2<0Nf-v 

*;HWOSN5yyX^t N S20N^*/HVIO S h 
'^y'i^X^J; 0 t^hcHviTM X$r^""^"-5>^3<y!)N^- j r^'- 

7 V ^'x * t £-&tf fc#> . ?n 7 ^ *-7*;Kt-^#^ 

«1tT<bSk#. m 2 ON ^*;HHOSh 5 VisX? 

[0 1 ] zn&WnmMcoBB 1 fci & u-rx 
D R AMOflfjfctfD— B£5jk-t7'v -y ^HT* S . 
, [02] 01 ^Sft^yy'u^XDRAIVkOjftg 



[03] ffll(,Z5f;Ztltzi/y-7v1-XDRAMcr>;*V 

[04] MllZTFZtltii/yfa-fXDRAMn-tJV 
7 U 7 U -y j.^:- KtNOtWE£KBli-$-4fctf>«>*-f 5 

[05] Z<7MW<?)9m<?)&m2t l z3:&?Uv?^-y 
y T<Dffi&&7K-t7n -y ?mxh&. 
[06] H5(c*$*ifc^n v ^y<.y7T<0iM^SrK 

[07] t^^^yy-a^-XDRAMc^liBgicO— g|55r 

[08] milZ^tLtzyy^ui-XDRAMW^ 

•T—YXhh, 

[09] 07^$iX)^>'y^n^DRAM(7)-feyU 

yy^—hx-hh. 

10 'J71/7y FtJWJ|3|||, 12 TF 

l/XA'77r, 30, 31. SWP 1 , SWP 2 , LP 
T, SPT Pft^MOSh^yy'X^. 32, S 
WN1-SWN4, L NT, S NT, LNTl/SNT 
1 Nft*^MOS H7VyX^ s CB ?n-y7V\* 
•y7r. Vdd miHy-H, GNDgHfiy-H. OU 
T tiJTjy-F.Vref £H«E, CKE ?0>y 
7*/Hi*5\ SRE Wj71/7yi-<*- 
7'VHI^ Ext. CLK ty&ru-ypm^T. in 

t. clk nuvwtmft. 



[013 



/CAS<§ 




int.CU 
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[02] 



[03] 



Ext. CLE 

CKB V 

/US 
/CAS 



/CXBPC "L" 




Bit. OK 

CKB L+ 

/HAS 
/CAS 

/CKEPC \J 




BUFCLK 

int.CU _ A j A I' jgjggo^gglF 



[04] 



[B5] 




Ext, CLE 

era 

/HAS 
/CAS 
/CKEPC 
SRB 

bopcu _n_ir~t 



-U~ 



-+- 



-St- 



int .ai _AiA. 




BUFCLX 



K SW4 34 



< Ext. OK 



[06] 



[08] 




-Vref 



[09] 

2x1 •« -Tl_nJ^JT_r\JTJl|T^ 

CKB | j 0 "ffi 

/US 



/CAS 
/CWZ 



gDQK't CAB 



b^cu _tltl 

int.CU _/L_[/V_ 



Ext. OX 

CKB 
/US 
/CAS 
/OEPC 




SHE i_ 



-} . , 1 

Int.CU 
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[117] 



/RAS(§> 
/CAS(g 



.10 
SSB 



(ZEPC 



/cnpc 



Ert.CLK<§£ 



14 



14 



ABo 



14 



I ADO 



IADn 



t 

L2 




int-CLI 



(72)^HJ# ?SB3 j£« F*-A(##) 5B024 AA01 BA29 CA07 DAIS 



